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MEDIONAL AEROSOL FORMUOmONS 



This invention fQl^t^ tp jIheKt aerosd :fom>Mleddon;^^^^^ particular to formulations suitable for 
pulmonary, nasal, buccal or topical administration which are at least sut>stantlally free of chlotofluorocsu^ 
• torvsL ^ ^.^ . ^ . ■ 

i^hbe^me md^red pressurised inhaler was iritroduced in -the mfd 1960'Sr inhata^ has t>ecoine 
5 the most widely used route for delivering bronchodilator drugs and steroids to the airways of asthmatic 
patients. Compared vfith oral actoinistration of bronchodilators, inhalation offers a rapid onset of action ar^fd a 
low instance off systemic-side effects. More recently, inhalation from a piTessurised inh^lf r has been a rg|ite 
selected for the adrninisfiratiph of otiier drugs, e.g., ergptarhrnep which are not primarily concerned' wiih 
treatrherirt of a bibhbhfal ih^ 

10 The metered db§e inhaler Is dependent upon the propul^ve force of a propeilant system used iH its 
manufacture. The prop^lldnt generally connprises a mixture of llquiQed.chioroQMoroc8rt>pir)s (CFC's) vtfSch 
are selected to provide the desired vapour pressure and stability of the fbrmulaton. Prppellants 11. 12 and 
114 are th^ rnost widely used propetlants in aerosol formulations for Inhalation administration. 
In recent years It has been Established that Cf=Cs react with the: ozone ^yer, around th^ 

IS contribute td^dirds Its depletion^^ been corisiderable pres$urer^undit^^^^^ reduce 

sut>staht]afly the use of C^C's, and various Govemmertts have banned the "non-essentBal" use of CFC*s. 
Such *n6n-essential'^ uses indude the use of CFC's as refrigerants and blowing agents, but heretofore the 
• ' iise of' GFCrs in medlcifies. whlch.^conhibutes to less than 1% of the total use of CFC*s.^ has not been 
restricted. Nevertheless, in view of the adverse effect of Ci=Cs on the ozone layer K is desirable to seek 

20 aKemative propeilant systems which are suitable for use in inhalation aerosols. 

U.S. Patent Speclficalion No. 4,174.295 discloses aerosol propeilant compositions which consist of a 
mixture of ahydrc^enHxjntedrting chlprofluorocartx>n or fiuorocarbon (A), selected from the group consisting 
of CHCIF2 (Freon 22), CH12F2 (Freon 32) and CFj-CHa (Freon l4da), with a hydrogen-containing fiuorocar- 
bon or cNorofluorbcairt)on (B) selected from the group consisting of: CH2CIF (Freon 31), CCIF2-CHCIF 

25 (Freon 123a). CFs-CHClF (Freon 124), CHF2*CCIF2 (Freon 124a), CHCIF-CHF2 (Freon 133). CFs-CHaCl 
(Freon 133a). CHF2-CHF2 (Freon 134). CF3-CH2F (Freon 134a), COFa-CHa (Freon 142b) and CHF2-CH3 - 
(Freon 152a). The compositiorts may contain a third component (C) consisting of a sattrated hydrpcartx}n 
propeilant. e^.. n-butane. Isobutane. pentane and IsopeMrrtanes. The rmpellant compositions comprise $ to 
60% of (A). 5 to 95% of (B) and 0 to 50% of (C) and are said to be suitable for application in the fields oh 

so hair lacquer^, anti-perspiration products, perfumes, deodorants for rooms, paints. Insecticides, for home 
cleaning products, for waxes, etc. The corhposittorts may contain dispersing agents arid solvents. e.g.. 
methylene chloride, ethanoi etc. 

It has now been found that 1 ,1 ,1 .2-tetrafluoroethane has particularly suitable properties for use as a 
propellent for medldnal aerosol formulatior>s when used In combination with a surface active agent and an 

95 adjuvant having a higher polarity than 1 .1 ,1 .2-tetrafluoroethane. 

According to the present invention there Is provided an aerosol formulation comprising a medicament, a 
surfactant 1.1.1 ,2-tetrafluoroethane and at least one compound having a higher polarity than 1,1,1.2- 
tetrafluoroetliane. 

It fias been found that 1,1,1 .2-tetrafluoroethane, hereinafter referred to as Propeilant 134a, may t>e' 
40 employed as a propeilant for aerosol formulations suitable for inhalation therapy when used in combination 
with a compound (hereinafter an "adjuvant*^ having a higher polarity than Fropellant 134a. The adjuvant 
should be miscibie with Propeilant 1 34a In the amounts employed. Suitable adjuvants include alcohols such 
as ethyl alcohol, isopropyl alcohol, propylene glycol, hydrocarbons such as propane, butane, isobutane. 
pentane, isopentane, neopentane. and other propellants such as those commonly referred to as Propellants 
45 11. 12. 114, 113. 142b, 152a 124. and dimethyl ether. The combination of one or more of such adjuvants 
with Propeilant 134a provides a propeilant system which has comparable properties to those of propeilant 
systems t>ased on CFC's, allowing use of known surfactants and additives in the pharmaceutical formula- 
tions and conventional vah^e components. This is particulariy advantageous since the toxicity and use of 
such compounds in metered dose inhalers for drug delivery to the human lung is well established. Prefenred 
50 adjuvants are Gqulds or gases at room temperature (22* C) at atmospheric pressure. 

Recently it has been established that certain CFC*s which have been used as anaesthetics are not 
significantly ozone depleting agents as they are broken down In the lower atmosphere. Such compounds 
have a higher polarity composition of the invention. Examples of such compounds include 2-bromo-2- 
chloro-1 .1 .1 .-trifluoroethane. 2-chloro-1 -(difluoromethoxy)-1 ,1 ,2-trifluoroethane and 2-chloro-2- 
(dlfturomethoxy)-1 ,1 ,1-trifluoroethane. 
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In contrast to the prior art tiie compositions of the invention do not require the presence of Freon 22. 
Freon 3^ or Freon143a to prpyide us^i prppertlejR tho5e pr^^ or present In 

minor amounts Of less th» 6% t>y weight of the propellant cdnipbsition. TTie^^^^^^ are preferably 

freelr6nr» ;CFC*s, . -'t-v:^- . '/ i - -v- .t^'v/--'-,; ^ ■ ''■ 

The particular adjuvant{s) used and the concerrtradoij^^^^ ^diuyaynCs) J$;^l(^^ according to the 
particular tnedicafnert used and t^^^ 

It has been found that the use of Pn^flant 134^ aiid drug a? a Wpary mixai^ with a 

conventional surfactant such as sorbitan^ t^^ doM pgl provide fi^ properties 
for use with pressurised Inhalers^ n hafr be^W ppc^im^Sf^ vapour 

pressure, densit/rviscoslty'.and IntaHacial tendon are all important In otstaining A)!^^ aerosol formulation, 
and by a suitable selection .^ a- compound; a polarity tigher than that of Propellant 134a stat>le 

torosol ibmtulatiQns usingiP ^ 

The add-on; erf a cpmpotir^ Propellant 134a Jo Prppellant 134a pnjvides a 

mixture, in which Jncreasewd beh dj^solyed comparai solubility In 

Propellant 134a alOne^ The presence of inqreas^ sp^Hsed surfaiptant alloyys the preparation 

of stable; homogenous suspensions of drug particles. The preisence^of lar^. amounts of splutnlised 
surfactant may also assist In obtaining 1^ 

The polarity of; Propellant 134a.qnd: Olart adjuvantmay be^quantifiedr and thus compared^ in tenms of. a 
dielectric constant, or by using?? MaxweJI's equation to relate dlcaecjWc^ to^ to . the square of the 
refractive index - the refractive Index of materials being readiymeasMrable or otitainable from the literature^ 

Alternatively, the polarity of adjuvants may t>6 measured usin^ the Kauri-butariol value for estimation of 
solvent power. The pn>tDcol is described in ASTM Standard: D^gnation 1133^. However, tiie ^pe of 
^ the aforementioned test metfiod is Iknited to hydrocart>on solvents having a bpiUng point over 40* C. The 
method has been modified as described below for application to rrwre volatile si*)stances such as is 
required for propellant 



Standardisation 

In conventional testing the Kauri resin solution is standarcftsed against toluene, which has an assigned 
value of 105, and a mixture of 75% n4>eptane and 25% toluene by volume which has an assigned value of 
40. When the sample has a Kauri-butand value lower than 40, tt Is more appropria^ to use a single 
reference standard of 75% n-heptane : 25% toluene. The concentration of Kauri-butanol solution is adjusted 
until a titre between 35ml and 45ml off the reference stmdard is obtained using the meti^ of the ASTM 
standard. . 



Metiiod for Vo latile Compounds 

The density of the volatile substance under lest is calculated to allow a volumetric titration from the 
added weight of the sample after testing. 

Kauri-butanol solution (20g) Is weired into an aerosol bottie. A non-metering value Is crimped onto the 
t>ottte arwJ the weight of bottie and sample measured. Following the procedure detailed in ASTM standards 
as closely as possitjie, successive amounts of ttie volatile sample are transferred from an aerosol bottie via 
a transfer button until tiie end point is reached (as defined in ASTM). The aerosol txittle with titrated Kauri- 
butanol solution is re-weighed. 

The Kauri-butanol value Is calculated using the following formula: 

V - (W2 - Wi) 40 
d B 



in which: 

Viz ° weight of aerosol bottie after titration (g) 
Wi - weight of aerosol lx>ttie t>efore titration (g) 
d = den^ of sample (g/ml> 
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B is defined in thb ASTM standard and » ml of heptane-totuehb blend required to titrate 2O9 of 
KaujrH)utsuik^ ''^ . 

tf a ^ ^ Is ot>ta!ned by precipitation of the Kauri resin out of solution, then a hlgl^r ICaurHnitanol 
vah^ fgprtisehts - 

5 If the^pfo ahd Kaurf'bi^^ to the immiscibiltty 

of »i#sSmpfe batwipl ro^ltirig Mhi^an^ e low itolartty. Hov^e^ that excessively 

high poidtfil^ in lrnrtil1sdbjr#^TMs is tds^ with water. 

If the Kaurl-butanol 
value Is polity Is to^be tegarded. as lower than that of any 

f 0 mbteft^ Wliticlif - v 

the particular selection of adjuvam and cohcentratiort pr#fer^ with a ^ 

solubftty parameter of from 6.0 to 8.5 (cal/cm^^'*: A propellant system Wieving a solubility parameter befow 
6.0 (c^orh^)^'^ is a pioor soWeht for surfactants, resulting in unstabVI suspe^hsion formulations of drug. The 
preferred sbtiitMlity parameter for the propellant system comprising Propell^ 134a and acfiuvant is in the 

15 range 6.5 lb 7.8 (cal/cm^^*. v - : 

The vapour pressure of a prdpellaht system Is ah Important factor as it provides the propulsh^ fbme lor 
the mecficdment The kfjtivarit Is selected to moderate th^ vapckir pressure of Propellant 134a so that It is 
within tiie desired range. This allows for advantages in 'tiio manufacture of the dosage fbrm arul gives 
greater fiexibflity to obtain auld'vary the target vapour pressure at room temperature. Another factor in the 

so choice of the adjuvant is that, whilst H should allow moderation of tfie vapour pressure of Propellant 134a, it 
sfiould not easily dembc when the mixtulB is ^xoled t^^^ the purposes of manufacture 

of the aerosol fom > 

The v^>bur pressure may also be increased if dOisiired depending on the choice of the adjuvant it has 
been found that some of the propellant mixtures deviate from Raoutf s Law. The addition of certain alcohols 

25 makes very little change to the vapour pressure of the mbcture with Propellant 134a at room temperature. 
However addition of certain hydrocartX}ns having a tower vapour pressure than Propellant 134a can result in 
a mbcture iiaving a higher vapour pressure. 

The vapour pressure of the fbnmulations at 25* C is generally in the range 20 to 150 psig (1.4 to 10.3 x 
105 N/inri2> preferably In the range 40 to 90 psig (2.8 to 

so The selection of adjuvant may also be used to modify the density of the formulation. Suitable control of 
the density may reduce the propensity for either sedimentation or "creaming" of the dispersed drug 
powders. The density of the formulations is generally In the rang^ 0.5 to 2.0 g/cm^, preferably in the range 
0.8 to 1 .8 g/cm*, more preferably In the range 1 .0 to 1 .5 g/cm^. 

The selectim of adjuvant may also t3e used to adjust the viscosity of the formulation which is desirably 

as less than lOcP. 

The selection of adjuvant may also be used to adjust the interfedal tension of the propellant systom. In 
order to optimise dispersion of drug particles and stability the interfacial tension of the formulation is 
desirably t>elow 70 dynes/cm. ^ 

Propellant 134a is generally present in the aerosol formulations in an amount of at least 50% by weight 

40 of the formulation, normally 60 to 95% by weight of the formulation. 

Propellant 134a and the component of higher polarity are generally employed in the weight ratio 50:50 
to 99:1 Propellant 134a : high polarity component, preferably In the weight raUo 70:30 to 98:2 and more 
preferably In the weight ratio 85:15 to 95:5 Propellant 134a : high polarity component Prefened compounds 
of higher polarity than Propellant 134a include ethanol, pentane. isopentane and neoperttane. 

45 The aerosol formulations comprise a surface active agent to stabilise the formulation and lubricate the 
valve components. Suitable surface active agents Include both non-fluorinated surfactants and fluorinatod 
surfactants known In the art and disclosed, for example. In British Patent Nos. 837465 and 994734 and U.S. 
Patent No. 4,352.789. Bcamples of suitat>le surfactants include: oils dedved from natural sources, such as. 
com oil, olive oil, cotton seed oil and sunflower seed oil. 

60 Sorbitan trioleate available under the trade name Span 65, 
Sorbitan monp-oieate available under the trade name Span 80, 
Sorbitan monolaurate available under the trade name Span 20. 
Polyoxyethylene (20) sort>itan monolaurate available under the trade name Tween 20, 
Polyoxyethyiene (20) sorbitan mono-oleate available under the trade name Tween 80, 

55 lecithins derived from natural sources such as those available under the trade name Epikuron particularly 
Eptloiron 200. 

Oleyl polyoxyethylene (2) ether available under ttie trade name Brij 92. 
Stearyi polyoxyethylene (2) available under the trade name Brij 72, 
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: ':'.">: 0 '-i^ ' - ■ ■ _ 

Lauryl polyoxyethylene (4) ether available under the trade name Bdj 30. 
Oleyl poiyoxyethylene (2) ether a>^'lable under the ^t^ac^^^ 

Block copolymers of oxyethylene and oxypropylene avai|^|». tin^fer the i|^e ri^iine^^p^rQ^n 

5 Oleic addt Synthetic lecithin^ Diethylene g|yiP<M l^^^^r "l^^tr^ Ethyl ; oleate. 

I^opropyt myristate, Glyceryl trfoleatet Qlyceryt monolaurate, di/C€»Q|i'n(i^pp^ mono^taarate. 
Glyceryl monoricinoleate, Cetyt alcohol. Stearyt alcohol, Pol^tt^ylerte^pl)^^^^^ 

* - The surface active agents are generally present in amourits not^j^^|»dirig |> j^if^^ by weight of the 
total formulation. They will usually he present in tt)e wei^ ra^^ l :! ^jx^^^j^g:^9 agent : drug- 

10 (s)r but the surface, active agerrt may exceed this weigU rafa'^ ^pases^.when^t ^ df^ co in the 

fprcnulatipnJis-'Very-:k^ . - ^..-.-Vh^:. 

Statable ,so^ 

pirpteins and pepticj^S^ antfbjssives^ anginal preparation hor* 
mpne3»,.o^^^ as,T,fCNr ya9pCQni^ctil^ alkatoid. or a 

fs sterol, and synergistic combinations of these. Bcamples of medicaments which may^i>^ employed are; 
Isoproterenol [alpha-(i$opropylaminomethyt) protocatechuyt alcohol]* phenylephnne, pHenyipropanolamlne* 
glucagon, adrenochrorne. trypsin,, epinephrine, ephedrlne. r^arcotine. codeine, atropine, heparin, morphine, 
dihydromorphinone. ergotamirie.^scopolaminek. rnethapyrilene, cyanocobalamin, terbutallne, rimiterol, sat* 
butemol, fhinisolide, colchicine, plrbuterol, beclomethasone, orciprenallne, fentanyl, and diamorphine.. Others: 

so are antit>iotics, such as neomycin, streptomycin, penicillin, procaine penicillin, tetracycline, 
chlorotetracydine and hydroxytetracycline; adrenocorticotropic hormone and adrenocortical hormones,: such 
cortisone, hydrocortisone, hydrocortisone acetate and prednisolone: insulin, antiallergy compounds such 
as cromolyn sodium, etc. , - 

The drugs exemplified above may.be used as eithqir tiie free base or as one or more salts known to the 

25 art The choice of free k>ase or salt will be influenced by the physical stability of the drug in the formulation. 
For example, it has been shown that the free base of salbutamol exhibits a greater dispersion stability than 
saJbutacnol sulphate in the formulations of the invention. 

The followtng salts of the drugs mentioned alcove rnay t>e used; 
acetate. benzenesulphpnate» l>enzoate, bicarbonate, bitartrate, bromide, calcium edetate, camsylate. car- 

so bonate. chloride, citnate. dihydhxi^loride. edetate. edisylate. estolate, esylate, fumarate, fluceptate, glu- 
conate, glutamate. glycollylarsanilate, hexyiresorctnafia. hydrobromide, hydrochloride, hydroxynaphthoate, 
iodide, isethiortate* lactate, lactobionate. malate, maleate, maruleiate, mesylate, inethylbromide. methyh 
nitrate, methylsulphate, mucate. napsylate. nitrate, pamoate (emt)onate). pantothenate. 
phosphate\diphosphate» polygatacturonate, salicylate, stearate, subacetate, succinate, sulphate, tannate. 

35 tarfrate, and taiethiodlde. 

Cationic salts nnay also be used. Suitable cationic salts include the alkali metals. e.g. sodium and 
potassium, and ammonium salts and salts of amines known in the art to l>e pharmaceuticaEiy acceptable, 
e.g. glycine, ethylene diamine, ctK>llne, dtethanolamine, triethanolamtne, octadecylamine, diethylanrtine, 
triethylamine, 1-amino-2-propanot*amino-2-<hydroxymethyl)propane*1,d-dk>l and 1-(3,4-dihydroxyphenyl)-2 

40 Isopropylaminoethanol. 

For pharmaceutical purposes the paitide size of the powder should desirably b9 no greater than 100 
microns cfiameter, since larger particles may clog the valve or orifice of the container. Preferably the particle 
size should be less than 25 microns in diameter. Desirably the particle size of the finely-divided solid 
powder should for physiological reasons be less than 25 microns and preferably less tiian afc>out 10 microns 

4$ in diameter. The particle size off the powder for Inhalation therapy should preferably be in ttie range 2 to 10 
microns. 

There is no lower limit on particle size except that imposed by ttie use to which the aerosol produced is 
to t>e put. Where the powder is a solid medicament tiie tower limit of particle size is that which will be 
readily absort}ed and retained on or in body tissues. When particles of less ttian about one-half micron in 
50 diameter are administered by inhalation tiiey tend to be exhaled by the patient 

The concentration of medicament depends upon the desired dosage Ixit is generally fn ttie range 0.01 
to 5% by weight 

The formulation of the Invention may be filled into conventional aerosol containers equipped with 
metering valves and dispensed in an identical manner to formulations employing CFG's. 
55 The invention will now be Illustrated by the following Examples. 

The following components were used in the Examples: 
Salbutamol Sulphate B.P., micronised • Salbutamol 
Bectomethasone Oiproplonate 
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IsnopropylacolKil sf!^^ ■ " ■ : ■ y 

Siokiium Ctdt^o^^^ 
SorWUfn l^feat^ 

i.ij>teft^ 

n^P6n^^rstendaid y 

The fdrmUtatibns in tfi^ Exa^ 
to Each dru^ and suriactant combination, was weighed into a small beaker. The required quantity of 4>e 
higher boOin^^ iq^^ was added and the mixture 

' iviimo^hl^^ The required quartity of th# mixture was dispensed into a PJE.T. 

tidttlef ihd an aerG^ Sra^ in place. Prdpellant i34a was added tb the required weight by pressure 

filiir^ 
■ IS ^ ■ ■ ■ 

EXAMPLES 1 to6 



20 

Formulations containing Salbutamoi 

The formulations reported in the following Tables were prepared. 





Example No. 


Ingredient (g) 


1 


2 


3 


Salbutamoi 


0.010 


0.010 


0.010 


Span 85 


0.012 






Oleic Add 




0.012 




UpoidSlOO 






0.012 


n^Pentane 


1^40 


1.240 


1J240 


P134a 


3.720 


3.720 


3.720 



45 





Example No. 


Ingredient (g) 


4 


5 


6 


Salbutamoi 


0.010 


0.010 


ODIO 


Span 85 


0.012 






Oleic Add 




0.012 




Upoid S100 






0.012 


Ethanol 


1.350 


1.350 


1.350 


P134a 


4.040 


4.04O 


4.040 



50 All formulations comprised a suspension of salbutamoi. Examples 4 to 6 containing ethanol appeared to 
be more stable than Examples 1 to 3 containing n-pentane. exhibiting a decreased tendency to settling. 



EXAMPLES 7 to 12 

55 " 



Formulations containing Beclomethasone Dipropionate 
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The formulations reported in the following Tabfes wereTpreparecir 



-#-4 





ExampieiNo. 


Ingredient (g) 






9 


BDP 


0.005 




0.005 


SpanSS 


0.012 






Oleic Acid 




6X)12 




UpoidSIOQ 






0.006 


n-Pentane 


1^40 




1.240 


Pl34a 


3,720 


-3:720 


3.720 



15 





Example No. 


Ingrjadient (g) 


to 


11 


12 


BDP 


0.005 


0.005 


0.005 


Span 85 


0.006 






ObicAdd 




O.00B 




Lipoid SI 00 






0.006 


Elhanol 


1.350 


1.350 


1;^ 


Pl34a 


4XK0 


4.(D40 


4.040 



For those formulations combing n-pentane. Examples 7 and 8 appeared less turt)id than Example 9* 
and Example 8 appeared to form a solution after 4*5 days. 
90 Examples 10 to 12 produced solution formulations. 



EXAMPLES 13 to 18 

35 

Formulationsi containing Sodium Cromoglycate 

The formulations reported in the following Tables were prepared. 

40 



4S 



50 





Example No. 


Ingredient (g) 


13 


14 


15 


DSCQ 


0.100 


0.100 


0.100 


Span 85 


0.024 






Oleic Add 




0.024 




Upoid S100 






0.024 


rvPentane 


1.240 


1.240 


1.240 


P134a 


3.720 


3.720 


3.720 
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Example No. 


Ingredient (g) 


te 


17 


18 


PSCG 


0.100 


0.10O 


0.100 




0.006 






Oleic Add 




0.006 




Upoki S100 








Ethanot 


1.350 


1.350 


1.350 


P134a 


4.040 


4:040 


4.040 



Bcamplds 13 to 18 produced suspension formulations, Examples 16 to 18 containing eOianol exhibitihg 
better stability properties than Examples 13 to 15 containing n-pentane. 



eCAMPl£Sl9to23 



The following Examples illustrate the use of different adjuvants with Propollant 134a. 





Ekample No. 


Ingredient (g) 


19 


20 


2 
1 


22 


23 


Saltxitamol 


0.012 


0.012 


0.012 


0.012 




BDP 










, 0.010 


Span 85 


0.001 


0001 


0.001 


0.001 




Oleic Acid 










0^1 


PI 34a 


4.98 


5.22 


5.28 


5.61 


50)4 


neopentane 


0^ 










Isopropylalcohol 




0^ 








Isopropylmyristata 






0.59 






Propellant 11 








0.62 




isopentane 










0.56 



Each Example was 5ml in volume and was in the form of a stable suspension. 

EXAMPLE 24 

this Example illustrates the use of different surfactents In the following baste fonhulations: 



Salbutamol 


0.01 2g 


Ethanol 


0.056g 


PI 34a 


5.220g 


Surfactant 


AorB 




Volume ="5 ml 


A » O.OOSg B - 0.01 2g 



The following surfactants were employed to form stable suspensions in the concentrations specified. 
1. Span 85 A. B. 
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2. Span 80 A. - - _ . _ _ _ _ 

6^ pleiQ aci(lr AiB- 

; 8. Syrrthdtic-lBCtthin B. 
9. BrijO^ A. 

msmz A. 

11. BrijaO B. 

12. Genapplp-020 A. 
li3w Di&thyleind glycol dioleatei A. 

14. Tetrahydrofurfuryl oleate. A- 

15. EthyLoleate . A., 

16. Isopropyt myristato B. 

17. 6ryceryl trioleate A, B. 

18. Glyceryl monolaurate A. 
19.. Glyceryl mono-oleate A. 

20. Glyceryl monostearate A. 

21. Glyceryl monoricinoleate A. 

22. Cetyl alcohol A. 

23. Stearyl alcohol B, 

24. Polyethylene glycol 400 B. 

25. Synperonic PE LBI A. 

26. Synperonic PE L64 A. 

27. Synperonic PE 192 A. 

28. Synperonic PE P94 A. 

29. Cetyl pyridinlum chloride A. 

30. FG 807 free acids (consisting mainly of bis(perf!uorcM>octyl-N-ethyl eulphonamidoethyl) phos- 
30 phate) A. B. 

31. Com Oil B. 



1. An aerosol formulation compri^ng a medicament. 1,1,1 ,2-tetrafluoroethane, a surface acthre agent 
and at least one compound having a higher polarity than 1 ,1,1 ^-tetrafluoroethane. 

2. An aerosol formulation as claimed in Claim 1 suitable for administration to a patient by oral or nasal 
Inhalation, the formulation being In the form of a solution or a suspension of medicament particles having a 

40 median particle size of less than 10 microrts. 

3. An aerosol fonnulation as claimed in any precedinjg claim In which less than 5% by weight of the 
propellant composition comprises CHCIFs, CHaFa, GFaCHs and mbctures thereof. 

4. An aerosol fonnulation as claimed In Claim 3 which Is substantially free of CHCIFa. CHzF^, and 
GF3CH3. 

45 5. An aerosol formulation as claimed in any preceding daim in which the compound having a higher 
polarity than 1,1.1,2-tetrafluoroethane is selected from alcohols, saturated hydrocartxms, and mixtures 
thereof- 

6. An aerosol formulation as claimed In Claim 5 in which the compound is sslected from ethyl alcohol, 
isopropyl alcohol. r)-pentane. isopentane. neopentane. isopropyl myristate and mixtures thereof. 
50 7. An aerosol formulation as claimed In any preceding claim in which 1,1.1.2-tetrafluoroethane is 
present in an amount of at least 50% by weight of the formulation and the weight ratio of 1.1,1.2- 
tetrofluoroethane : compound of higher polarity Is in the range 50:50 to 08:1. 

a An aerosol fomiutatlon as claimed In Oalm 7 in which the 1,1,1.2-tetrafluoroethane Is present In an 
amount in the range 60 to 95% by weight of the formulation and the might ratio of 1,1,1^-tetrafluoroelhane 
55 : compound of high polarity is in the range 70.30 to 98:2. 

9. An aerosol fonnulation as claimed In Claim 7 or claim 8 in which the weight ratio of 1.1 .1,2- 
tetrafluoroethane : compound of higher polarity is In the range 85:15 to 95:5. 

10. An aerosol fonnulation as claimed In any preceding claim In which the surface active agent is 
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selected from sorbftan trioleate, sorbftan rhono-oleate. sorbitan monolaurate, polyokySthylone (20) soibitan 
monoiaurate. pdlyoxyethyteno (20) sbrbltan morxMleate, natural tecithirii. c4eyi pbt;^^ (2) ether, 

st^aiyl polyoxyethylene (2) ether, lauryl potyo)cyethyfene ether, block copolyrT^ of oxyethylene and 
d^qpropylene^ Oleic add, Syrrthetic ledthln. Diethylerie glycol diollatS. Tel^yai^bi^ryr o Ethyl 

5 bteate, Isoprbpyf myrlstate. Gfyc^l mono-cleate. Glyceryl rnonostdiiate/'^lvt Cetyl : 

alcofvol, Stearyl alcohoK Polyethylene glycol 400 and Cetyl pyridiriiurh chloride. 6ltv# oil, glyceryl mon- 
blauiBte, com (^I/cotton seed oil arid sunflo'v^ - 

11. An aefosol formulation as daimed In any preceding claim In which the weight ratio of surface active 
agent : medlciament Is in the range 1:100 td 10:1. 

10 12. An aerosdt formulation as daimed in any preceding daim in which the rhetficdrnent is selected from 
salbiibrnol; bedometha^ dlpropionata; disodium crt>ftv>glydife,^^^p^ adrmallne. 
rimit^. ^vl ipralropiurn 

^13. An aerosol formulation as claimed In any preceding d^m in which the medicEurhent is present In an 
anru>uht In the range 0.01 to 5% by weight of the formulatibn. 
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